Brown (1886) showed that the surface membranes (often designated pellicles) formed by Bacterium xylinum when grown on suitable carbohydrate media consist of cellulose, and this material has been examined by Hibbert & Barsha (1931) , Tarr & Hibbert (1934) , Khouvine, Champetier & Sutra (1932) , Sisson (1936) , Franz & Schiebold (1943) , Frey-Wyssling & Muhlethaler (1946) and by Hestrin, Ashner & Mager (1947) . Bact. xylinum is now known as Acetobacter xylinum. Frey-Wyssling & Miihlethaler (1946) have shown also that the pellicle formed by Acetobacter xylino'id Henneberg from glucose consists of cellulose, but the surface covers which are formed from certain substrates by A. pa8teur7anum Hansen, A. kiitzingianum Hansen and A. acetigenum Henneberg, have not hitherto been subjected to detailed examination.
In this laboratory, while studying bacteria from an East African vinegar brewery, Dr D. Kulka isolated a strain of A. acetigenum (hereafter referred to as A. acetigenum E.A.) which produced very thick pellicles on glucose media. Chemical examination showed the pellicle material consisted of cellulose and this was confirmed by X-ray examination. The results of the X-ray examination are reserved for a future communication.
The production of cellulose by this organism, by A. acetigenum (type culture), by A. pa8teurianum and by A. kiitzingianum, is now described.
EXPERIMENTAL AND RESULTS
Cultural condition8 goverming the formation of cellU0lo8e
Pellicles which gave reactions for cellulose were formed by A. acetigenum E.A. from soluble starch, dextrin, sucrose, maltose, lactose, glucose, fructose, galactose, cx-methyl-Dglucoside, fi-methyl-D-glucoside, salicin, arabinose, xylose, rhamnose, mannitol, erythritol, glycerol, and ethylene glycol, respectively. Tarr & Hibbert (1931) reported the inability of A. xylinum to form cellulose from the a-and ,B-methyl-D-glucosides, three pentoses, erythritol and ethylene glycol, respectively. They did not ascertain whether their organism could utilize salicin.
A. acetigenum E.A., A. acetigenum (Henneberg) Bergey et al., National Collection of Type Cultures (N.C.T.C.) 5346, A. pa,teurianum (an atypical strain) N.C.T.C. 613 and A. kiLzingianum (Hansen) Bergey et al., N.C.T.C. 3924, produced cellulose in a medium (Henneberg, 1926) CaCO3 prevented A. kiitzingianum N.C.T.C. 3924, after purification, gave the following reactions for cellulose: they were soluble in H2S04 ped in the flat, circular, glass (72%, w/w) and in cuprammonium sulphate, being prepenicillin production (Clayton, cipitated (b) Conver8ion to a mixture of octa-acetyl cellobiose and ot-penta-acetyl glucose. Membrane (1 g.) from a culture on a glucose medium was treated with acetic anhydride (8 ml.) and conc. H2SO4 (0-2 ml.) during 16 days at 45°. The product was isolated by the procedure of Barsha & Hibbert (1934) and purified. Yield, 0-7 g. of m.p. 2260. The mixed melting point with an authentic sample of octa-acetyl cellobiose (m.p. 2260), prepared from purified cotton wool, was identical. In a further experiment 2 g. of membrane were acetolysed with acetic anhydride (16 ml.), glacial acetic acid (8 ml.) and conc. H2S04 (2 ml.) at room temperature for 24 days. The crude product (dry wt. 1-2 g.) yielded 0-3 g. of pure octa-acetyl cellobiose (m.p. 2260) and 0-2 g. of x-penta-acetyl glucose of m.p. 1100. The mixed melting point of the latter with an authentic sample of a-pentaacetyl glucose kindly supplied by Prof F. Challenger was identical.
(c) Conversion to CellUlo8e triacetate. The material (1.1 g.)
obtained from a glucose medium was boiled gently for 2 hr. with acetic anhydride (20 ml.), glacial acetic acid (10 ml.) and fused ZnCl2 (1 g.). On pouring the mixture into water the product separated, and was purified by addition of methanol to its solution in acetone, giving 1-6 g.
(96 % yield) of cellulose triacetate which was indistinguishable from the product prepared by the same method from 1-2 g. of purified cotton wool. Portions of each product were subjected to further purification by precipitation from (d) Acetolysis at low temperature withformation of f-pentaacetyl glucose. Acetic anhydride (8 g.), glacial acetic acid (4 g.) and conc. H2SO4 (1 ml.) were mixed at -100 and 1 g. of membrane from a culture on a glycerol medium was added in small portions, the temperature not being allowed to exceed 00. After several hours at 00 the material had dissolved and 16 days later the solution was poured into water (400 ml.). Theweight of the white flocculent precipitate after washing and drying was 0-5 g. It was dissolved in CHC13, 3 vol. of methanol were added, and the whole was filtered and concentrated, yielding finally a small quantity of crystalline material. This was redissolved in CHC13, ceased. In another experiment, material in solution which could be precipitated by 2:4-dinitrophenylhydrazine was so removed periodically, and at each of these times the weight of cellulose was ascertained (Table 3) Identification of glycolaldehyde in cultures on an ethylene glycol medium. Cultures were developed in media containing (a) ethylene glycol, 21 g.; CaCO3, 9 g.; C.S.L., 4 ml.; yeastwater to 600 ml.; (b) ethylene glycol, 21 g.; CaCO3, 9 g.; yeast-water to 600 ml.; and (c) ethylene glycol, 14 g.; C.S.L., 4 ml. yeast-water to 400 ml.
After 15 days at 30°a thick pellicle had developed on (c), but (a) and (b) were without surface growth. The pellicle from (c) after washing and drying weighed 0-92 g., equivalent to 6-6% on the glycol initially in solution. Each medium was filtered and in all cases samples on treatment with HCI and naphthoresorcinol gave the colour reaction for glyoxylic acid (Neuberg, 1910) . Each filtrate was then mixed with twice its volume of a solution of 2:4-dinitrophenylhydrazine in 2N-HCl; the resultant precipitates weighed (a) 0-2042 g., (b) 0-0520 g. and (c) 0-2878 g., respectively. Precipitates (a) and (c) were recrystallized first from pyridine, then from nitrobenzene, after which each had m.p. 3260 (decomp. N, 26-8%.) In another experiment glycolaldehyde was isolated from an ethylene glycol medium as the phenylosazone which, after crystallization from absolute ethanol, had m.p.170°( decomp.). The mixed melting point with a sample prepared from authentic glycolaldehyde (Fenton & Jackson, 1899) was identical. (Found: C, 70-4; H, 5-9. Calc. for C14H,4N4:
C, 70-6; H, 5-8%.)
